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THIS QUADRUPOLE MAGNET (QMI2Z2)
32MM APERTURE QUADRUPOLE MAGNET (#12)— 'S MOUNTED IN THE REVERSE DIRECTITON
(W/O STEERING) RELATIVE TO ALL OITHER QUADRUPOLE MAGNETS.
[ TEM 4, SN: 25B1346B-8
BEAM CURRENT MONITOR 22—
[ TEM 9, 25B195
SOMM REBUNCHER CAVITY ASSEMBLY (#4)
[ TEM [0 JPAW-BC-001 -4
3Z2MM APERTURE QUADRUPOLE MAGNET (#HI1|)— ’
(WITH STEERING)
| TEM &5, SN: 25B1346B-3
PROFILE MONITOR 4 (PM4) BEAM BOX ASSEMBLY—
I TEM 7, 25B44] —32MM APERTURE QUADRUPOLE MAGNET (#1]3)
(W/O STEERING) L
[ TEM 4, SN: 25B12346B-9 .\
CHOPPER ASSEMBLY INTERFACE = — N
(ANTI-CHOPPER) s O
TEM T, 208420 % ——32MM APERTURE QUADRUPOLE MAGNET (#14) —L B qp/ /s 5
(WITH STEERING) © o S
ITEM 5, SN: 25B13468-5 P @/
o /
PM5 BEAM BOX ASSEMBLY © (’;
'TEM 6, 25B115 ~ &
\
A‘,‘I 28 25B702 \ T-BAR, REBUNCHER SST, 304 PRODEC
N — 21 4 3/8-16 X |-1/4 SHC SCREW SS 18-8
s 26 |6 FLAT WASHER, 5/16", MCMASTER-CARR #9801 7A690 OR EQUIV. SS 18-8
o o :@ @@X 25 8 4-40 x /2" SHCS SS 18-8
:j o o S [ \/E 24 2 [/4-20 x .75 BUTTON HEAD CAP SCREW SS 18-8
02 —L0 23 2 [/4-20 x .25 BUTTON HEAD CAP SCREW SS 18-8
DEAMEDITRECTTON ] B @Q@ Oij Oij ] 27 8 FLAT WASHER, 3/8", MCMASTER-CARR #98370A019 OR EQUIV. SS 18-8
3 0// 1 f 2| 25B496 \ DETAIL ASSEMBLY, BEAM PIPE 9 SS 347
:© @ 20 258490 \ DETAIL ASSEMBLY, BEAM PIPE 8 SS 347 = -~
P 19 25BT112-02 4 BPM SHIM CLAMP, LOWER SS 304 >-
o 18 25BT12-01 4 BPM SHIM CLAMP SS 304 §<
L B B N 17 8 SHIM STOCK $S §©
ol | == =, © 6 | 25B769-02 | | QUADRUPOLE 12 INSULATOR, RIGHT G0 o
P q t 1 g 1 t 1 15 | 25B769-01 | QUADRUPOLE 12 INSULATOR, LEFT 610 Q©
4 - m
| QQ ( ) = - 1 9 9 4 258768 | PROF ILE MONITOR SPACER SHIM ALUM I NUM @'g
I3 |6 SOCKET HEAD CAP SCREW, 5/16-18 x I" 18-8 SS s
| 2 2 3/8"-16 UNC HEX. HD. BOLT, 2.5 LG 18-8 SS
o o o o o o N 2 3/8"-16 UNC HEX. HD. BOLT, 2.00 LG 18-8 SS
10 JPAW-BC-001 \ REBUNCHER CAVITY ASSEMBLY
; e ( o o o o @) o o b e ; g 258195 | BEAM CURRENT MONITOR 2
8 25B45? \ RAFT 3 SUB-ASSEMBLY
1 258441 \ PM4 BEAMBOX ASSEMBLY
6 25B 115 \ PM5 BEAMBOX ASSEMBLY
5 25B 157 2 32MM APERTURE QUADRUPOLE WITH STEERING A
| | | | e 4 25B158 2 32MM APERTURE QUADRUPOLE W/O STEERING
3 25B 178 2 30 MM BEAM POSITION MONITOR
RAFT 3 SUB-ASSEMBLY 2 258680 \ DETAIL ASSEMBLY, BEAM PIPE 7
' TEM 8 P5BA57 | 258420 | CHOPPER ASSEMBLY
) | TEM PART NO REQD DESCRIPTION MATERTAL
UNLESS OTHER‘W\SE SPECIFIED WSHOP ORDERS DiAng ERNEST ORLANDO LAWRENCE “/'AAI A
PROJECTTON, = b e | BERKELEY NATIONAL LABORATORY "'|
SRR e FRAC. & 1764 |0EL e UNIVERSITY OF CALIFORNIA - BERm
= | KK L 0.010 JFINISH &/ FIDENT = qy6 SNS MECHAN ICAL SUB-ASSEMBLY
TER%MNR%MSCME PRINT Ferojecr MEBT RAFT 3 ASSEMBLY g
APPROXIMATE WEIGHT = 1888 b CHANFER ENDS OF ALL SCREW TREADS 30° e WA MICROF I LNED: DHG.. T1PE s o seae. 33/ 100 |scale prowns ]
, CUT ROUID, 1.5 THREAD RELIEF ON NACHINED THREADS | DV - DATE 06-Jun-0] ASSEM | 258603 SHEET 1 OF 4 u
A TAD 3702 INTTIAL RELEASE o e ciie DATE PATENT CLEAR: | DESIGN ACCT. 0. | CATEGORY CODE | DWG . NO. SIZE] REV. |
| REV|DWG |CHK|Z0NE| DATE CHANGES [ ACCORDARCE WITH ASNE Y14.50 & 846, - DATE - rax3 ) 25B6126 | A |
- - - - - - _— _—_— _— _ Dwg. File: 258612 Model File: 258612 ]
8 5 | 6 | 5 4 3 2 | |
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—PROFILE MONITOR 4 (PM4) BEAM BOX ASSEMBLY
' TEM 7, 25B44|
—BPM TO PM ADAPTOR PLATE 30MM REBUNCHER CAVITY ASSEMBLE (#4)

(see assembly 25B441) 'TEM 10, JPAW-BC-001-4

—30MM BEAM POSITTION MONITTOR (#5)
| TEM 3, SN: 25B178-3

BEAM PIPE 9
| TEM 21, 25B496

—BEAM CURRENT MONITTOR 2
[ TEM 9, 25B195

30MM BEAM POSITTION MONITOR (#6)
[ TEM 3, SN: 20BI178-1|

BEAM PIPE 7 —BEAM PIPE 8
| TEM 2, 25B6380 | TEM 20,25B490

BPM TO PM ADAPTOR PLATE A-40 x /2" SHCS
(see assembly 25B1195) | TEM 25

ANT I -CHOPPER PMS> BEAM BOX ASSEMBLY BPM SHIM CLAMP

'TEM 6. 25B115 oMM B AN PO T o MO TOn 'TEM 18, 25B712-0]
_ (BPM)
'l =
M| [T [ 1 o |
—/ % —/
o | ] | om0 O O /o ) °
| @ © | 3/8-16 x 2.5"
HEX HEAD BOLT
'TEM |2
3/8-16 X 2.0
HEX HEAD BOLT
'TEM ||

3/8" FLAT WASHER
| TEM 27

PM SUPPORT BRACKET T-BAR, REBUNCHERQ//’E

/4" FLAT WASHER
o (see assembly 25BI115) | TEM 28, 25B707

| /4-20 X /2" SHCS

3/8-16 x |.25" SHCS
| TEM 27

SHIM STOCK

| TEM 17
(adjust fThickness

for individual
Quadrupole Magnet)

PROF ITLE MONITOR SPACER////

SIZE| REV. | SH.

(see assembly 25B441)

DWG. NO.

25B6126 A | 2

-~ {010 16 & ﬂ © l————ﬂ:@:}————— 3PM SHIM CLAMP, LOWER
( w o o _ ITEM 19, 25B712-02
©
lag (] (Ve =" Il aall | BPM
PROFILE MONITOR SPACER SHIM — SHIMS/OHIM CLAMP
[ TEM 14, 25B768 0 0 o ° o o PLACEMENT
(adjust fthickness 5/ 16 FLAT WASHER
for individual o 0 0 0 0 0 0 o o ShAkE
Profile Monitor) U \ U 5/16-18 X 3/4" SHCS
— J -
RAFT 3 SUB-ASSEMBLY
| TEM &, 258457
%j<>T EV UNLESS OTHERWISE SPECIFIED | SHOP ORDERS T ERNEST ORLANDO LAWRENCE = A
: PROJECTION: —© -=F W i i - BERKELEY NATIONAL LABORATORY ::::>lﬂ
S xxE0 RAC. £ 1/64 |00 DHTE™ UNIVERSITY OF CALIFORNIA - BEREEIE?\\\
. THIS DRAWING ILLUSTRATES THE ASSEMBLY OF THE BEAML INE . s e Tl - S S e
DO NOT SCALE PRINT rrmoier_ MEBT RAFT 3 ASSEMBLY :
2 . A L L QU A D R U POL E MAG N E TS A R E R E MOV E D FOR C L A R ‘ T Y . ggiﬁé?;ézgs%ésf\iSCREWTREADS i EMWN/A MICROF ILNED: DWG. TYPE SHOWN ON seace: |/ 4 SCDA?E PNR?NTTS%
CUT ROUID, 1.5 THREAD RELIEF ON NACHINED THREADS | DV - DATE 25-Sep-0] ASSEM | 258603 SHEET 2 OF 4 |
A TAD 37021 INITIAL RELEASE OREAR EDGES 016 WA O HACHINED NORf A DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g
REV|DWG |CHK|Z0NE| DATE CHANGE S T oy AT : £33 26B6126 A |
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QUADRUPOLE MAGNET C
"X" SHIM ASSEMBLY
(each "X" shim assembly 15
individually marked iIn
this area with fthe quadrupole
number , example QM [|4) QUADRUPOLE MAGNET
Xt JACK SCREW ASSEMBLY
[ =R —Q
© H [ 5 I
= ool
Q_g | /4-20 SHCS
{q;g Ii::; < (remove the shim
= block with these
= two screws only)
[ o O j
o ﬂ |_;|
iﬂ o | 1/ A4-20 x | .25" BHCS | /A4-20 x /5" BHCS
E [ TEM 23 | TEM 24
QUADRUPOLE |2 INSULATOR, LEFT—— QUADRUPOLE |2 INSULATOR, RIGHT
E ' TEM 15, 25B769-0] E [ TEM 16, 25B769-0°7
E‘Z
O B
= ] @ - -
1| Eil[giﬂgﬁgig
[ old & & Ao ol e ﬂ
1] [ [ [ [ [ [} [} [ [ [ L] o_ 5/‘67‘8 " ‘ OH SHCS I
'TEM 13, TORQUE TO v
100-122 in. -Ib. U =
- °° [HO i@'
] o o gIe L 5/16" FLAT WASHER Al o - ﬁ e
=)= H | TEM 26 g _
: @Q@ = ?('[j'. \ / , i -«
': I I-i ;(O
N
Ll ©
<M
. ) . E— B
= | =0 |
——\
(o] (o] (o] (o] (o]
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N Q T E B UNLESS OTHERWISE SPECIFIED | SHOP ORDERS | - ERNEST ORLANDO LAWRENCE /A\| A
PROJECTION: =+ |i W |l BERKELEY NATIONAL LABORATORY ~—“==L{|"
. THIS DRAWING ILLUSTRATES THE QUADRUPOLE MAGNET SPLIT FOR A e M enverer L
=L : ngres ‘ - SNS - FES MEBT
ASSEMBLY AROUND THE BDEAML INE . S [ oo [rs w, et WS MECHANICAL SUB-ASSEMBLY
METHOD
. - bo MOT SCALE PRINT s, MEBT RAFT 3 ASSEMBLY :
2. ONbE QUADRUPOLE MAGNET 1S REMOVED FOR CLARITY. CHAWFER ENDS OF ALL SCREW TREADS 30° YRR MICROF |LNED: DG TiPE st onseae:. 31/ 100 |seue pans
CUT ROUID, 1.5 THREAD RELIEF ON NACHINED THREADS | DV - DATE 26-Sep-0] ASSEM | 258603 SHEET 3 OF 4 |
A TAD 37021 INITIAL RELEASE OREAR EDGES 016 WA O HACHINED NORf A DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g
| REV|DWG |CHK|Z0NE| DATE CHANGES L - DATE - rax3 25B6126 | A |
- Dwa. [1lc: 258612 Model [1le: 258612 ]
8 | 7 | 6 I 4 3 2 | |



8 7 6 5 I 4 3 2 | 1
RC_/ZL_LO
el 1 wC_ALLL MEBT RAFT 3
QM [ _YL QM2 _YL QM 3_XL
QM1 XL QM2 _XL QM T 3_YL CIVIIVI IVIEASUREIVIENT RESULTS
QM I 1 _/ZL_LO oM 12_/ZL_LO QM I 3_/ZL_LO CALL VAL S ARE T TRCHE S
e SMe s WS MEASURED MEASURED A MEASURED
LOCATION NOMINAL A DEVIATION DESCRIPTION
RAFT_BALL_Z2 X N Z
RAFT_BALL_ | QM1 | _XL [.6260 — — [.6270 -0.0010 PLANE
OMI1_YR — | — A A PLANE
AC TOP 7 M4 YL 3.0683] 3.6830 0.000|
OM 11 _XR -7.6271 — — -7.6270 | -0.000| PLANE
OMIT4_ZL L0 OMI | _ZR_H| — — 1 13.6857]113.6810] 0.0047 POINT
AC_BALL _C—— —QOM I 4_/ZL_H OMI I _ZR_LO — — 13,6851 113.68101 0.004] POINT
QM1 | _ZL_H| — — [ 13.6383471113.6810 0.0037 POINT
OMI1_ZL_LO — — POINT
AC TOP | [ 13.68721113.6810 0.0062
AC BALL A QM 12 _XL [.6264 — — [.6270 -0.0006 PLANE
OMI2_YL — 3.6833 — 3.6830 0.0003 PLANE
OMI2_YR — 3.6829 — 3.6830 | -0.000| PLANE
QM1 2 _XR -/.6269 — — [.6270 0.000 | PLANE
QM1 2_ZR_H| — — 19 0915 119.58601 0.0055 POINT
‘ 5 OMI12_7ZR_LO — — 1 19.5924119.5860| 0.0064 POINT
©_©O OMI2_7L _HI — — [ 19.5978]119.5860] 0.0118 POINT -
7 ° OMI2 7L L0 — — 19.5935]119.5860] 0.0075 POINT
| X © M1 3_XL 7.6268 — — 7.6270 | -0.0002 PLANE
| o > 5| _']] H QM1 3_YL — 3.6838 — 3.6330 0.0008 PLANE
d d ® _ . © OM13_YR — 3.6831 — 3.6830 0.000 /| PLANE
EE 1© R ;- L A OM 1 3_XR -/.6268 — — -/.6270 0.00027 PLANE
Al : - - S il 3] i Sl - - I OM13_7R_H | - — 129.6220]129.6260| -0.0040 POINT
| E;E 1° | i i OMI3_ZR_LO — — 129.6220]129.6260| -0.0040 POINT
“yi?%> 5 i - : g [ oM 13 7L 1| — — 129.6235]129.6260| -0.0025 POINT
o - | OM13_ 7L _LO — — 129.6237]129.6260] -0.0023 POINT
163
‘ O\K S0 00 OM 1 4_XL 7.6264 — — 7.6270 | -0.0006 PLANE
e d .
o o NOM INAL OFFSET OM14_YL — 3.6834 — 3.6830 0.0004 PLANE
£ O I o TO x=0 QM1 4_YR — 3.6816 — 3.6830 | -0.0014 PLANE
‘ = OM14_XR -7.627| — — -7.6270 | -0.000] PLANE C
— ;' QM1 4_7R_H| — — 1 35.3350|135.3350] 0.0000 POINT
- OMI14_7ZR_LO — — 1353311 135.3350] -0.0039 POINT
B <LQE> OMI4_ZL_H| — — 135.3298|135.3350| -0.0052 POINT
| OM14_7L_LO — — 135.33223135.3350 -0.0027 POINT
AC_BALL_D =T ' A - ‘ ‘ ‘
AC TOP 3 =a:ll o | AC_BALL_A 6. 7215 41021 | 95.5249 — — SPHERICITY
: : AC _BALL_B 6.7192 4.0889 |108.0218 — — SPHERICITY
‘ oniiciiG - S AC_BALL C 6.7143 | -3.0474 | 101 .7698] — — SPHER 1CITY
AC_BALL_F—— E L | —QMI4_/R_LO AC_BALL_D -0, /34| 4.0938 95.57260 — — SPHERICITY
{E ﬁ% OM | 4 YR AC_BALL_E -6. 7350 4.030 | 108.0225 — — SPHERICITY
| e Top 4 TR AC_BALL_F -6.7240 | -3.0489 | 101].7658 — — SPHERICITY
C _ o -
AC BALL F RAFT_BALL_| 12.5210 6.5400 | 103.6190 SPHERICITY
(POINT) RAFT_BALL_?2 |1 2.4838 | -6.07271 | 132.717¢2 — — SPHERICITY | I
| CARTBARE S 7 L RAFT BALL 3 “12.4992] -6.5550 |104.3336 - — SPHERICITY
RAFT _BALL_4 RAFT_BALL_4 -12.5460] -6.5613 |131.7364 — — SPHERICITY
OMIT_ZR_H OMIc_ZR_H OMI3_ZR_LO RC_BALL R (Rebuncher #4 -5.7608 | 13.9155 |124.5622 - — SPHERICITY
‘ OMIT I _/ZR_LO OMI12_/ZR_LO OMIT3_YR RC_BALL_L (Rebuncher #4) 5. 1686 13.9049 | 124.5503 — — SPHERICITY
QM AR OM12_XR OM13_XR RC_ZL _H| — — 121.9538(121.9690| -0.0152 POINT
QM T [ _YR QM T2 _YR RC_ZL_LO — — [ 21.9689 | 121.9690| -0.000| POINT
| oo el RC_ZR_H — — 121.9495[121.9690] -0.0195 POINT
RC_ZR_LO — — [ 21.9609121.9690| -0.008| POINT
RC_/R_LO
AC_TOP_ | — 5.7204 — 5.7000 0.0204 POINT
‘ %% AC_TOP 2 . 5. 715 — 5.7000 | 0.015] POINT
AC_TOP_3 — 5. 7156 — 5.7000 0.0156 POINT
= AC_TOP 4 — 5.7093 — 5.7000 | 0.0093 PO INT B
|
‘ o o
| (4.360)
NOMINAL OFFSET
o o 10 >/:O
(.
‘5 o o
©7—~0
_ — BEAM DIRECT | ON———m— / ‘% E(o%o(@ — -
- >
‘ Al (PLANE) Cha
MEBT (0,0,0) Y " ©
N
= — L Q
© © ©® © © O © © © © 0
[ lad [ = o= 1| agall |
I
° o o o NOTE
-@- o o o o o o o -@- B
' ' WHICH FIDUCITAL DATA WAS TAKEN. A
_ ' _ 2. THE ANTI-CHOPPER COVER IS REMOVED
DURITNG MEASUREMENTS .
- (127.525)
NOMINAL OFFSET OF RAFT =~
SATUM C POINT FROM 7-0 UNLESS OTHERWISE SPECIFIZD | SHOP ORDERS o ERNEST ORLANDO LAWRENCE A
PROJECT ION: = | T [ coeceeed] i
P ‘ 0. IS BERKELEY NATIONAL LABORATORY |
S xxE0 RAC. £ 1/64 |00 OATE™ N IVERS ITY OF CALIFORNIA - BERKELEY L
= | KK L 0.010 JFINISH &/ FIDENT = qy6 SNS MECHAN ICAL SUB-ASSEMBLY
TERS\DSANR?CE\SSZSCALE PRINT Ferojecr MEBT RAFT 3 ASSEMBLY :
CHNFER ENDS OF ALL SCREW TREADS 30° e /A WICROFILMED: | DHG. TPE st o seae. 33/ 100 |scale prowns [
CUT ROUID, 1.5 THREAD RELIEF ON NACHINED THREADS | DV - DATE | 1-0ct-0] ASSEM | 258603 SHEET 4 OF 4 |
A TAD /020 INTTIAL RELEASE g%ébggi;;s'OV‘UELgAémiHéCH‘NEDWORK A DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE | DWG. NO. SIZE| REV. g
| REV|DWG |CHK|Z0NE| DATE CHANGES O e - DATE - rax3 25B6126 | A |
- - - - - - _— _—_— _— _ Dwg. File: 258612 Model File: 258612 ]
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